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From 1992 to 1995 the CDF experiment has taken 110 pb�1 of pp collisions at a center-of-mass energy

of 1.8 TeV. These data gave rise to a variety of important B physics measurements. Most importantly

B mass, lifetime and mixing measurements, the observation of the last missing meson, the Bc, and a

measurement of the CP violation parameter sin 2�. The highlights of those results are described and

a perspective for the upcoming Run II period is given.

1 Introduction

From 1992-1995 CDF has collected 110 pb�1

of pp collisions at a center-of-mass energy

of 1.8 TeV. A large number of B physics

measurements have been performed and the

highlights will be summarized in Section 2.

Measurements of B hadron masses, lifetimes

and mixing, competitive with the LEP exper-

iments have established the CDF experiment

in the realm of B physics. The measurement

of the CP violation parameter sin 2�, which is

still competitive with the �rst preliminary re-

sults of BaBar and Belle1, demonstrates that

CDF will contribute in a signi�cant way when

Run II will start in March 2001.

In the �rst two years the Tevatron will

deliver 2 fb�1 to each, CDF and D�, and an

anticipated total of about 15 fb�1 each will

be accumulated until the end of the program.

Apart from the increased statistics, CDF will

further enhance the B physics potential due

to the upgrade of the triggering, tracking and

particle identi�cation systems. Apart from

measurements of Bu and Bd mesons, CDF

and D� are in a unique positiona to study

heavier B hadrons like Bs, �B and Bc. These

measurements complement the program at

the B factories and apart from just improving

the understanding of CP violation they have

a potential to observe e�ects of new physics

aHERA-B will probably also observe Bs mesons but

with lower statistics.

beyond the Standard Model. In Section 3

the detector upgrades and the prospects for

Run II are discussed.

2 Run I Highlights

Due to the large number of B physics re-

sults from Run I this report restricts it-

self mostly to measurements of B hadron

masses, lifetimes, mixing and CP violation.

B hadron data sample from Run I are ob-

tained by triggering on leptons. Semileptonic

B decays have the advantage that the trigger

rate is signi�cantly reduced through the clean

charged lepton signal. On the other hand the

neutrino production decreases the quality of

the proper decay length reconstruction.

B hadron mass and lifetime measure-

ments are straightforward and CDF has mea-

sured the masses and lifetimes of all B

mesons and the �B baryon. CDF governs the

world average of the heavy B hadrons since

they are not produced at the e+e� machines

at the �(4S) resonance. The masses of those

heavy hadrons are

m(Bs) = 5:3699� 0:0023� 0:0013 GeV ;

m(�B) = 5:621� 0:004� 0:003 GeV ;

m(Bc) = 6:40� 0:39� 0:13 GeV ;

together with their lifetimes as measured and

published by CDF

�(Bs) = 1:36� 0:10 ps ;
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∆md [ps−1]
0.2 0.4 0.6 0.8

Dilepton Sample: µµ
Lepton Tag

 0.503 ± 0.064 ± 0.071 0.503 ± 0.064 ± 0.071

Dilepton Sample: eµ
Lepton Tag

 0.450 ± 0.045 ± 0.051 0.450 ± 0.045 ± 0.051

Lepton D* Sample
Lepton Tag

 0.516 ± 0.099 + 0.029 0.516 ± 0.099 − 0.035

D* Sample
Lepton Tag

 0.562 ± 0.068 + 0.041 0.562 ± 0.068 − 0.050

Lepton Sample
JQ Tag + Lepton Tag

 0.500 ± 0.052 ± 0.043 0.500 ± 0.052 ± 0.043

Lepton D* Sample
SS Tag

 0.471 + 0.078 ± 0.034 0.471 − 0.068 ± 0.034

Inc. Lepton Sample
New  SS Tag (not in the average)
Preliminary

 0.420 ± 0.090 ± 0.030 0.420 ± 0.090 ± 0.030

CDF Average  0.495 ± 0.026 ± 0.025 0.495 ± 0.026 ± 0.025

Figure 1. Summary of Bd mixing measurements.

�(�B) = 1:32� 0:17 ps ;

�(Bc) = 0:46� 0:17 ps :

B mixing and CP violation are both due

to the weak transitions between quarks and

depend on the complex elements of the well

known Cabibbo-Kobayashi-Maskawa matrix.

Those measurements are particularly chal-

lenging since they require the identi�cation

of the avor of the B meson at production.

In Run I identi�cation of the avor at pro-

duction or B avor tagging has been mostly

based on opposite side lepton and jet charge

tags and on same side pion tags. A summary

of the Bd mixing results is listed in Figure 1.

A limit on Bs mixing has been determined

to be �ms > 5:8 ps�1 at 95% con�dence

level. To determine the CP violation param-

eter sin 2�, the asymmetry

A(t) =
NBd!J= KS

�N
Bd!J= KS

NBd!J= KS
+N

Bd!J= KS

in the gold plated decay Bd ! J= KS is

measured. The asymmetry in the Standard

Model is given by � sin 2� sin�mdt and is
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Figure 2. CP asymmetry measurement in Bd !

J= KS.

measured by CDF to be3

sin 2� = 0:79� 0:39� 0:16

which translates to sin 2� being positive at

the 93% con�dence level. The correspond-

ing time dependent asymmetry is shown in

Figure 2. This result has the same statisti-

cal precision as, and is consistent with, the

results from BaBar and Belle. All measure-

ments so far agree with the Standard Model

expectation of about 0.7.

3 Prospects for Run II

The Run II program is going to start in

March 2001 providing 2 fb�1 to each of the

Tevatron experiments in the �rst two years.

CDF is presently preparing for the commis-

sioning run which will allow to see �rst colli-

sions from September to November 2000.

3.1 Detector Upgrades

To improve the overall detector performance

CDF has undergone a major upgrade2 in the

last 5 years. Most important for B physics

� The silicon detector with �ve layers of two

sided readout extending from 2.4 cm to
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